INTRODUCTION
Airborne electromagnetic (AEM) data are used to characterize the hydrogeological setting in the Baucau Plateau, Timor-Leste, to improve knowledge of groundwater resource availability. AEM data are commonly used to inform hydrogeological model development (Siemon et al., 2009) , though model structural uncertainty can be a key source of error in hydrologic predictions.
To characterize model structural uncertainty, a Bayesian Markov chain Monte Carlo algorithm is implemented that quantifies the ensemble of geophysical models that are consistent with observed data. Geophysical uncertainties are transformed to lithological estimates by incorporating prior assumptions about the electrical property distributions for different facies, providing quantitative estimates of the plausible geometry of the key hydrogeological units in the Baucau Plateau.
Survey Area
A survey of over 890 line km of frequency domain helicopterborne electromagnetic was carried out over Timor-Leste's Baucau Plateau in 2012 (Figure 1) , to try and identify features in the underlying strata that could assist in the location of groundwater for future supplies of potable water in the area. 
SUMMARY
Geological structures key to understanding groundwater resources in Timor-Leste's Baucau Plateau are mapped using an airborne electromagnetic (AEM) survey. A comprehensive assessment of model structural uncertainty is conducted using a Bayesian Markov chain Monte Carlo algorithm, and an approach for translating geophysical to geological model uncertainty is introduced. A prominent feature of the Baucau survey is a very high-contrast transition from resistive limestone materials to conductive clays, which is well-resolved from the AEM analysis. The inferred 3D geometry of potentially water-bearing limestone units that overly relatively impermeable clays is a key outcome of this analysis, and will be the focus of future ground-truthing efforts.
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The survey follows a dye-tracing experiment (Furness, 2012) attempting to resolve groundwater flow directions in the Baucau Limestone and trying to identify connections between cave streams and spring discharges. The purpose of employing the airborne EM (AEM) was to see if the method could locate the base of the limestone layer and the location of structural features such as palaeo-channels, fractures, and caves. Previous results from a ground-based EM survey (Ley and Munday, 2012) suggested that the presence of a conductive clay-layer, which could act as a groundwater barrier, would be a good marker to target within the survey.
METHOD Bayesian McMC analysis of AEM data
A trans-dimensional Bayesian McMC algorithm developed for the analysis of FDHEM data (Minsley, 2011 ) is used to produce a comprehensive analysis of geophysical model uncertainty. At each AEM survey location, an ensemble of 100,000 1D resistivity models is constructed, where each model is described by layer-resistivity and thickness values. As a class of trans-dimensional algorithms (Sambridge et al., 2014) , the number of layers used to describe each model is also a free parameter, allowing for significant flexibility in model parameterization.
In addition to layered-earth parameters, we also estimate the level of error in the data as a percentage of data amplitudes using a hierarchical approach (Bodin et al., 2012) . By allowing the data to estimate the necessary model complexity and level of noise, we avoid common model errors associated with over-or under-fitting data and incorrect assumptions about model structure. A summary of the posterior distribution of model parameters estimated for a single AEM sounding is illustrated in Figure 2 . 
From resistivity values to lithology
From the recovered McMC distribution of models (Figure 2A) , the probability distribution of resistivity at any depth can be extracted (Figure 3, black curve) , and is overlaid with prior assumptions about the resistivity distribution for different facies or lithological groupings (Figure 3, colours) . The probability of being within each facies is determined by summing the product of the joint facies and resistivity probability distributions, where values are normalized so that the sum over all four domains equals one. 
RESULTS
The Timor-Leste AEM dataset (Figure 1 ) is decimated by a factor of 10 (approximately 30m spacing between soundings in the flight direction) before conducting the McMC analysis, resulting in approximately 27,000 individual data locations. Because each 1D sounding is treated independently, the McMC analysis is embarrassingly parallel, and can be distributed on as many processors as are available. With 100,000 models in each McMC ensemble, the entire survey comprises more than 10 9 models. Here, we focus on some of the aggregate properties of these models, rather than focus on the details of any single one. Figure 4A shows a cross-section derived from the mean resistivity model at each location along flight line 10100, which runs southwest-northeast approximately through the middle of the survey block. The delineation between the resistive limestone layer that overlies more conductive clays is clearly apparent. To help visualize the depth to the base of the limestone layer, and to quantify uncertainty in this important interface, a layer-interface probability section is illustrated in Figure 4B . The interface probability section is constructed by displaying the interface histograms ( Figure 2B ) at each location as an image, with the darkest areas indicating the histogram peaks. Interfaces that are well-defined therefore appear sharp/dark, whereas interfaces that are more uncertain appear diffuse. Because of the high-contrast resistive-over-conductive layering, this interface is well resolved with little uncertainty.
Next, the probability distribution of resistivity at every location and depth is transformed into an estimate of lithology using the methods described in Figure 3 . Here, we use simple uniform distributions of resistivity to define four different facies. The most probable facies at each location in the model is illustrated in Figure 4c , and in map-view as an elevation slice over the entire survey area in Figure 5 . 
CONCLUSIONS
AEM data successfully define the Baucau Karst Limestone aquifer in the plateau area. Profile sections clearly show the thickness of the limestone, its spatial variability, and the location of potential palaeo-drainage conduits. The lateral distribution of these drainage conduits can be estimated from maps of resistivity layers at different depths. Uncertainty in these important hydrogeological boundaries can be quantified, and will be used to guide future data collection efforts and hydrological model development. 
